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The mvention provides a lens transier device including at
least one lens and a lens barrel. The lens barrel has a lens
receiving part with the lens arranged 1n an 1nner space thereof
and an extension extending radially from an outer surface of
the lens recerving part. An actuator has a body and an output
member at a leading end of the actuator to contact the exten-
s10on, and 1s adapted to expand/contract and bend 1n response
to an external supply voltage to provide a driving force nec-
essary for transfer of the lens barrel through the output mem-
ber. A pressing member has a free end contacting a rear end of
the actuator to force the actuator against the extension, and a
guide guides the transier of the lens barrel along an optical
axis.
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1
LENS TRANSKFER DEVICE

CLAIM OF PRIORITY

This application claims the benefit of Korean Patent Appli-
cation No. 2005-100199 filed on Oct. 24, 2005, 1n the Korean
Intellectual Property Office, the disclosure of which 1s incor-
porated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a device for transierring a
lens 1n use for an optical device, and more particularly, a lens
transier device with a simple structure of drive mechanism,
by which a mimiaturization design can be enabled, power loss
related with lens transier can be minimized and a lens can be
transierred more precisely and stably.

2. Description of the Related Art

In general, an optical instrument has a lens transier device
for transferring a lens by using a cam, screw, motor or pi1ezo-
clectric element. The lens transier device uses the motor or
piezoelectric element as means for generating driving force
and the cam or screw for delivering the driving force.

Accordingly, the lens transfer device 1s adapted to enable a
zooming or focusing function by transferring the lens and
thus changing the relative distance of the lens.

FIG. 1 shows a zoom lens barrel for transferring a lens by
using a cam, disclosed by U.S. Pat. No. 6,268,970.

According to U.S. Pat. No. 6,268,970 above, a group of

lenses 12a, 14a and 16a are transierred along cam curves
formed on barrels 12, 14 and 16 to maintain relative distances
corresponding to zoom or focal lengths.

In operation of this structure, the relative locations of the
lenses 12a, 14a and 164 are easily determined according to
the configuration of the cam curves, and an electromagnetic
motor 1s used as a driving source. Here, a zoom lens barrel 10
1s adapted to convert rotational motion of the barrel made
along the cam curve into a linear motion by using a plurality
of deceleration gears, and thus 1ts structure 1s sophisticated.

Since the lens transfer device as above has a plurality of
deceleration gears, 1t 1s difficult to miniaturize it. Further-
more, the electromagnetic motor of the lens transfer device
consume a large amount of power and generates electromag-
netic waves harmitul to the human body as well. In addition, 1t
1s difficult to transier the lens with high precision.

FIG. 2 shows a zoom lens mechanism of a camera designed
to transfer a lens with screws.

That1s, a stationary lens group 22a 1s combined to a camera
body 22, 1n the object side, and a receiving space 1s provided
in the interior. In the receiving space, an electromagnetic

motor 24 1s istalled, and a guide screw 24a 1s combined to a
shaft of the motor 24.

A power transmission member 26 1s engaged on the outer
periphery of the guide screw 24a, and a lens barrel 28 1s
combined to a portion of the power transmission member 26.

In addition, a movable lens group 28a 1s combined to the
lens barrel 28, which 1s transferred along an optical axis by a
guide shaft 29, which 1s combined along the optical axis
inside the camera body 22.

Accordingly, as the motor 24 1s actuated, the guide screw
24a rotates, transierring the power transmission member 26
along the optical axis. As the power transmission member 26
1s transierred along the optical axis, the barrel 28 1s guided by
the guide shaft 29 also along the optical axis, enabling a
zooming function.

However, the zoom lens mechanism of this camera also
uses an electromagnetic motor and thus needs a plurality of
deceleration gears, which in turn hinders miniaturization.
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Furthermore, it 1s difficult to clear electromagnetic waves
generating from the motor or to transier the lens with high
precision.

FIGS. 3a and 35 show a driving device 30 for transierring
a lens by using piezoelectric elements 1n order to overcome
problems related with the above described mechanisms.

That 1s, piezoelectric actuators 32 are fixed to a base block
34 to transier displacement to driving rods 36, thereby trans-
terring lenses L1 to L4 by using a pressing force of slidable
projections 38a and a force of mertia and acceleration effect
of a lens frame 38. With this structure, the driving rods 36 can
transier the lens frames 38 or slide inside the projections 38a
according to wavelorms of input voltages, thereby transier-
ring the lens 1n both directions.

Electromagnetic waves are not generated since the driving
device 30 does not use an electromagnetic motor. The driving
device 30 can also be simplified 1n 1ts structure since 1t does
not use a final reduction gear and the like as power transmis-
1011 means.

However, the driving rod 36 is fixed 1n length and thus the
length of the barrel 1s not adjustable, which makes 1t difficult
to miniaturize the device. A driving circuit 1s also sophisti-
cated since a driving signal 1s provided as an asymmetric
wavelorm 1n place of sine wave.

There are rising demands for a lens transter device which
can be mstalled 1n a small volume, be controlled precisely
with high transfer resolution, and produce a suificient dis-
placement for transier with a small amount of driving force

SUMMARY OF THE INVENTION

The present mnvention has been made to solve the foregoing,
problems of the prior art and therefore an object of certain
embodiments of the present mvention i1s to provide a lens
transier device which can have a micro size owing to a sim-
plified driving structure over a conventional electromagnetic
driving mechanism.

Another object of the invention 1s to provide a lens transfer
device capable of producing a large displacement from a low
iput supply voltage, thereby achieving excellent transfer
resolution and minimizing power loss 1n relation with the
operation of the device.

Further another object of the invention 1s to provide a lens
transier device having a guide mechanism for the transier of
a lens simplified over the prior art, capable of transferring a
lens more precisely and stably.

According to an aspect of the invention for realizing the
object, the imnvention provides a lens transfer device. The lens
transier device includes at least one lens; a lens barrel having,
a lens recerving part with the lens arranged 1n an inner space
thereol and an extension extending radially from an outer
surface of the lens receiving part; an actuator having a body
and an output member provided at a leading end of the actua-
tor to contact the extension, the body adapted to expand/
contract and bend 1n response to an external supply voltage to
provide a driving force necessary for transier of the lens barrel
through the output member; a pressing member with a free
end contacting a rear end of the actuator to force the actuator
against the extension; and a guide for guiding the transier of
the lens barrel along an optical axis.

Preferably, the actuator comprises a piezoelectric ultra-
sonic motor having a box-shaped body comprising a plurality
of piezoelectric sheets stacked one on another.

Preferably, the extension has a contact member 1n a vertical
surface thereof facing the output member, the contact mem-
ber oriented to contact and intersect perpendicularly with the
output member.

More preferably, the extension has a recess formed 1n the
vertical surface thereof to receive the contact member.
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More preferably, the contact member has a height substan-
tially the same as that of the extension.

Preferably, the pressing member comprises a leal spring
tor apply an elastic force to the actuator, the leaf spring having
a free end bent outward to contact the rear end of the actuator
and a fixing end bent toward the lens barrel.

More preferably, the pressing member further including an
upper fixing portion extending at a predetermined length
toward the body from the free end of the pressing member to
force an upper surface of the body of the actuator directly
downward.

More preferably, the upper fixing portion has a bent portion
convexed downward from a leading end of the fixing portion
to contact and apply elastic force to the upper surface of the
body.

Preferably, the pressing member 1s formed longer than the
actuator.

Preferably, the extension has a guide hole perforated
therein to be parallel with the optical axis, wherein the guide
has a first guide rod of a predetermined length mserted into
the guide hole of the extension and a second guide rod of a
predetermined length with an outer periphery contacting the
extension to prevent the lens barrel from rotating.

More preferably, the first guide rod 1s assembled to the
guide hole via one of a bushing and an oilless bearing.

More preferably, the first gmide rod has a center located
coplanar with a contact point where the output member of the
actuator meets the contact member of the extension.

More preferably, the extension has a pair of guide support
protrusions projecting therefrom in a direction perpendicular
to a pressing direction of the pressing member, and wherein
the outer periphery of the second guide rod 1s adapted to
contact the guide support protrusions of the extension.

More preferably, the first and second guide rods are coated
on outer peripheries with one material of fluorocarbons and
molybdenum sulfides to mimimize frictional force.

The lens transier device further includes a base on which
the lens barrel 1s seated, wherein the base has a first holder
fixing the body of the actuator so that the output member of
the actuator contacts the extension of the lens barrel, a second
holder fixing a stationary end of the pressing member and a
third holder fixing a lower end of the guide.

More preferably, the first holder has at least one U-shaped
clastic fixing piece supporting a lower surface and elastically
contacting both side surfaces of the body and a holding pro-
jection extending from a top end of the elastic piece to elas-
tically contact an upper surface of the body.

More preferably, the second holder has a pair of vertical
ribs which are L-shaped with a gap therebetween so that the
stationary end of the pressing member 1s fixedly 1inserted 1into
the gap.

More preferably, the third holder has first and second fixing
holes receiving lower ends of the first and second guide rods
of the guide, respectively.

Preferably, the lens barrel has a detection bar formed at one

side thereof, and the device further includes a location sensor
for detecting vertical location of the detection bar.

Preferably, the device further includes a housing for pro-
tecting the lens barrel, the actuator, the pressing member and
the guide from external environments.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and other advantages
of the present invention will be more clearly understood from
the following detailed description taken 1n conjunction with
the accompanying drawings, in which:

FIG. 1 1s a cross-sectional view illustrating a conventional
lens transfer device using a cam;
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FIG. 2 1s a cross-sectional view illustrating a conventional
lens transfer device using a screw;

FIG. 3a 1s a plan view 1illustrating a conventional lens
transier device using a piezoelectric element;

FIG. 3b 1s a partial, exploded perspective view of FIG. 3a;

FIG. 4 1s a perspective view 1illustrating a lens transfer
device according to the invention;

FIG. 5 1s an exploded perspective view illustrating a lens
transier device according to the mvention;

FIG. 6 1s a detailed view 1illustrating an actuator 1n contact
with an extension in the lens transfer device according to the
imnvention;

FIG. 7 1s a plan view illustrating a lens transier device
according to the invention; and

FIG. 8 1llustrates an actuator adopted 1n the lens transfer
device according to the invention, in which (a) illustrates a
body expanded/contracted 1n a longitudinal direction, (b)
illustrates the body bent in a vertical direction, and (¢) 1llus-
trates the body having a synthetic transformation of expan-
s1on/contraction and bending.

PR.

(L]
By

ERRED

DETAILED DESCRIPTION OF THE
EMBODIMENT

The present 1invention will now be described more fully
hereinafter with reference to the accompanying drawings, in
which preferred embodiments of the invention are shown.

FIG. 4 1s a perspective view 1illustrating a lens transfer
device 100 according to the mnvention, and FIG. 5 1s an
exploded perspective view 1llustrating the lens transfer device

100 as shown 1n FIG. 4.

Referring to FIGS. 4 and 5, the lens transfer device 100 of
the mvention includes a lens barrel 110 with at least one lens
contained therein, an actuator 120 for supplying a driving
force to transier the lens, a pressing member 130 for pressing
the actuator 120 and a guide 140 for guiding the transfer of the
lens barrel 110.

The lens barrel 110 includes a lens recerving part 111 and
an extension 112. The lens receiving part 111 1s of a container
having a predetermined size of inner space which recerves at
least one lens to be oriented along the optical axis. The exten-
sion 112 1s of a substantially box-shaped structure, extended
in a radial direction from an outer surface of the lens receiving
part 111.

While the extension 112 may be formed integrally with the
lens barrel 110 at injection molding thereof, 1t 1s not intended
to be limiting. Rather, the extension 112 may be injection-
molded separately and then assembled to the cylindrical lens
receiving part 111, which 1s also injection-molded separately.

A predetermined size of incident hole 113 1s formed on the
upper surface of the lens receiving part 111 so that 1ts center
1s aligned with the optical axis. The extension 112 has a guide
hole 114 perforated therein to be parallel with the optical axis
so that a first guide rod 141 of the guide 140 1s assembled 1nto
the guide hole 114. The extension 112 also has guide support

protrusions 115 supporting a second guide rod 142 of the
guide 140.

In addition, as shown 1n FIGS. 4 and 5, the actuator 120 1s
of a box-shaped piezoelectric ultrasonic motor composed of a
body 121 and an output member 122. The body 121 1s of a
piezoelectric element with a plurality of electrode terminals
123 for recerving external supply voltage are provided on the
outer surface thereof. The piezoelectric element of the body
121 1s composed of a plurality of piezoelectric sheets stacked
one on another so as to contract/expand longitudinally and
bend vertically 1in response to a supply voltage applied
through the electrode terminals 123.

The output member 122 1s of a cylindrical friction member
integrally mounted on a leading end facing the extension 112.
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The output member 122 1s preferably made of a material such
as ceramic and metal which has an excellent abrasion resis-
tance and a relatively large friction coellicient.

The actuator 120 1s fixedly arranged 1n a first holder 151
extending from a base 150 on which the lens barrel 110 1s
mounted.

FIG. 6 1s a detailed view 1llustrating an actuator in contact
with the extension in the lens transfer device according to the
invention. Referring to FIG. 6, a contact member 116 1s
provided integrally 1in a vertical surface of the extension 112
facing the output member 122 of the actuator 120 to be 1n
contact with the output member 122.

The contact member 116 1s a friction member mounted on
the vertical surface of the extension 112, and arranged to
intersect perpendicularly with the output member 122 to
make a point contact therebetween. Likewise to the output
member 122, the contact member 116 1s preferably made of a
material such as ceramic and metal which has an excellent
abrasion resistance and a relatively large friction coellicient.

While the contact member 116 of this embodiment has
been 1llustrated as a structure arranged vertically to contact
the output member 122 which 1s arranged horizontally of the
actuator 120, 1t 1s not mtended to be limiting. Rather, the
contact member 116 may be arranged horizontally to contact
the output member 122 which 1s arranged vertically of the
actuator 120.

In addition, while the output member 122 and the contact
member 116 of this embodiment have been illustrated as
being cylindrical, 1t 1s not intended to be limiting. Rather, the
output member 122 and the contact member 116 may have a
semi-circular or elliptical cross section to make a point con-
tact therebetween.

Furthermore, a groove 117 1s preferably provided 1n the
vertical surface of the extension 122 facing the output mem-
ber 122 so that the contact member 116 can be fixedly placed
in the groove 117.

In this case, the contact member 116 preferably has a
length substantially the same as the height of the extension
112 so that it can contact the output member 122 more
securely and stably.

The output member 122 1s guided to a specific position
under a specific amount of pressing force by means of an
additional j1g (not shown) so that the upper surface thereot 1s
parallel with the actuator 120 and mounted to the actuator 120
in the pressed position by using a thermosetting resin adhe-
SIVE.

In addition, the contact member 116 1s guided to a specific
position under a specific amount of pressing force by means
ol an additional j1g (not shown) so as to be parallel axially
with the first guide rod 141 and then mounted to the extension
116 by using a thermosetting resin adhesive.

The pressing member 130 1s of an elastic body with a free
end 131 and a stationary end 132. The stationary end 132 1s
fixed to the base 150 so that the free end 131 can contact the
rear end of the actuator 120 opposite to the leading end
thereot where the output member 122 1s placed to force the
actuator 120 toward the extension 112.

The pressing member 130 1s preferably provided as a leaf
spring in which the free end 131 1s bent to contact the rear end
of the actuator 120 and the stationary end 132 fixed to the base
150 1s bent toward the lens barrel 110 to generate an elastic
force.

Here, the pressing member 130 1s preferably designed to be
longer than the actuator 1n order to potentially produce an
adjustable and suitable amount of pressing force.

The pressing member 130 has an upper fixing portion 133
extending to a predetermined length from the body at the free
end 131 thereoito apply adownward force to an upper surface

of the body 121 of the actuator 120.
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The pressing member 130 also has a bend 134 at the lead-
ing end of the fixing portion 133, which 1s bent or convexed
downward to be 1n contact with and apply an elastic force to
the upper surface of the body 121.

As shown 1 FIGS. 4, 5 and 7, the first and second guide
rods 141 and 142 are provided in the guide 140 to guide the
lens barrel 110 when the lens barrel 110 1s reciprocally trans-
terred along the optical axis by the driving force applied from
the actuator 120.

The first and second guide rods 141 and 142 are cylindrical
members of a predetermined length. The first guide rod 141 1s
fixedly inserted by the lower end 1nto a first fixing hole 155 of
the base 150 to be parallel with the optical axis, and the
second guide rod 142 1s fixedly 1nserted into a second fixing
hole 156 of the base 150 to be parallel with the optical axis.

The first gunide rod 141 1s arod member of a specific length
and slidably assembled by means of a bushing 143. The
bushing 143 1s mnserted 1nto the guide hole 114 extending
through the extension 112 to be parallel with the optical axis.
As an alternative, the bushing 143 may be replaced by an
oilless bearing.

The center of the first guide rod 141 1s located coplanar
with a contact point where the output member 122 of the
actuator 120 meets the contact member 116 of the extension
112.

The second guide rod 142 1s a rod member of a predeter-
mined length with its outer periphery 1n point contact with a
pair of the guide support protrusions 115 of the extension 112.

The pair of guide support protrusions 115 are provided 1n
opposing portions of the extension 112 to prevent any rota-
tional component from occurring during the vertical transier
of the lens barrel 110. Each guide support protrusion 113 1s
extended for a predetermined length 1n a direction perpen-
dicularly crossing the pressing direction of the pressing mem-
ber 130.

Preferably, the first and second guide rods 141 and 142 may
be coated on the outer periphery with one material of fluoro-
carbons and molybdenum sulfides, such that when the lens
barrel 110 1s vertically transferred by a driving force applied
from the actuator 120, the first and second guide rods 141 and
142 can generate a frictional force smaller than that occurring
between the output member 122 and the contact member 116.

-

The lens transter device 100 of this embodiment also
includes the base 150 on which the lens barrel 110 1s seated
and an 1mage sensor (not shown) and a board (not shown) are
arranged as shown 1n FIGS. 4 and 5.

The base 150 1s a injection-molded resin structure with first
to third holders 151 to 153 thereof to fixedly locate the actua-
tor 120, the pressing member 130 and the guide 140.

The first holder 151 1s a stationary structure fixedly locat-
ing the body 121 so that the output member 122 of the actua-
tor 120 contacts the extension 112 of the lens barrel 110.

The first holder 151 has U-shaped elastic pieces 151a (or at
least one elastic piece) for supporting the underside surface
and elastically contacting both side surfaces of the body 121
and holding projections 1515 each extending respectively
from the top end of each of the elastic pieces 151a to elasti-
cally contact the upper surface of the body 121.

Accordingly, the body 121 of the actuator 120 1s 1nserted
from above into between the elastic pieces 151a. Once the
body 121 i1s inserted between the elastic pieces 151a, the
holding pieces 1515 hold the body 121 so that the body 121
does not separate to the outside or shake vertically or laterally.

In addition, the second holder 152 is a stationary structure
provided at one corner of the base 150 to fix the stationary end
132 of the pressing member 130.

The second holder 152 has a pair of vertical ribs 152a and
15256, which are L-shaped with a gap therebetween so that the
stationary end 132 of the pressing member 130 15 fixedly
inserted into the gap.
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In the third holder 153, the first fixing hole 155 receives the
lower end of the first guide rod 141 of the guide 140, the
second fixing hole 156 receives the lower end of the second
guiderod 142 of the guide 140, in which the centers of the first
and second fixing holes 155 and 156 are placed coplanar.

The lens barrel 110 has a detection bar 119 formed inte-
grally at one side thereot, and the lens transfer device 100 also
has a location sensor 160 for detecting the vertical location of
the detection bar 119 to determine the position change of the
lens barrel 110.

The location sensor 160 1s fixed in position to a fourth
holder 54 of the base 150, which 1s formed 1n an area corre-
sponding to the detection bar 119. The location sensor 160
has a plurality of terminals 165 for transmitting/receiving,
signals.

The lens transfer device 100 also includes a housing 170
arranged over the base 150 as shown i1n FIGS. 4 and 5 to
protect the lens barrel 110, the actuator 120, the pressing
member 130 and the location sensor 160 from external envi-
ronments.

The housing 170 1s of a resin structure, and has an opening,
171 and an assembly hole 172. The opening 171 1s formed at
a predetermined size 1n the upper surface of the housing 170
to expose the incident hole 113 of the lens barrel 110. The
assembly hole 172 1s perforated in the housing 170 to be
engaged with an assembly protrusion 157 projected from an
outer surface of the base 150.

The housing 170 1s combined with the base 150 by means

of a fixing screw 173 engaging into a screw hole (now shown)
of the base 150.

According to the lens transfer device 100 of this embodi-
ment, the process of transierring the lens barrel 110 with at
least one lens mounted therein along an optical axis 1s carried
out by applying external supply voltage to the actuator 120
through the electrode terminals 123 formed on the body 121
of the actuator 120 so that the body 121 with the piezoelectric
sheets transform their shape to generate a driving force to
transfer the lens barrel 110.

At a supply voltage 1n the range of resonant frequency of
about 222 kHz applied to the body 121 of the actuator 120, the
body 121 transforms 1ts shape longitudinally with the output
member 122 as shown in FIG. 8(a). At a supply voltage in the
range of resonant frequency of about 230 kHz applied to the
body 121, the body 121 transforms itself into a serpent (S)
shape as shown 1n FIG. 8(b).

Accordingly, at a supply voltage in the range of resonant
voltage of about 230 kHz intermediating between the above
resonant frequencies applied to the body 121, the body 121
has an expansion/contraction vibration mode in a longitudi-
nal direction and a bending vibration mode 1n a height direc-
tion occurring simultaneously. Then, the output member 122
mounted at the leading end of the body 121 vibrates along an
clliptical locus when seen laterally of the body 121 and
vibrates linearly when seen in front of the body 121. Such a
motion 1s generated through synthesis of the expansion/con-
traction and the bending.

Since the actuator 120 1s fixed to the first holder of the base
so that the elliptical motion 1s restrained, the output member
122 performs a linear motion, of which direction 1s converted
according to the polarity of the supply voltage applied to the
body 121.

The output member 122 outputting only a vertical vibra-
tion locus 1s adapted to transier the driving force via the
contact member 116 of the extension 112 of the lens barrel
110 to be transterred so that the lens barrel 110 1s elevated or
lowered 1n the direction of the optical axis along the first and
second guide rods 141 and 142.

Since the frictional force generated between the output
member 122 and the contact member 116 1s larger than a
frictional force from the first guide rod 141 and the output
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member 122 and the contact member 116 perform a point
contact with the optical axis of the lens barrel 110 not offset
with respect to the vertical axis, the vertical transfer of the
lens barrel 110 can be carried out more stably.

Here, the contact point where the output member 122
meets the contact member 116 1s maintained constant under
the elastic force of the pressing member 130 that forces the
actuator 120 against the extension 112.

Since the contact point where the output member 122 and
the contact member 116 meet each other 1s located coaxially
with the center of the guide hole 114, the first guide road and
the bushing 143, the elastic force of the pressing member 130
directed toward the extension can be transferred to the exten-
sion 112 without loss, thereby maximizing the performance
of the actuator 120.

The transier of the lens barrel 110 by the driving force from
the actuator 120 1s carried out along the first guide rod 141
which 1s assembled 1nto the guide hole 114 of the extension

112.

Here, 1n order to prevent any gap occurring between the
inner periphery of the guide hole 114 and the outer periphery
of the first guide rod 141 owing to the difference between the
roundness of the inside diameter of the guide hole 114 and the
roundness of the outside diameter of the guide rod 141, the
first guide rod 141 1s assembled to the guide hole 114 via the
bushing 143. With this, the first guide rod 141 1s not offset
with respect to but remains parallel with the optical axis so
that the vertical transfer of the lens barrel 110 can be per-
formed more stably.

In addition, the second guide rod 142 arranged vertical and
separated with a predetermined distance from the first guide
rod 141 performs a point contact with the pair of guide sup-
port protrusions 1135 of the extension 112 so that the outer
periphery of the second guide rod 142 1s protruded perpen-
dicularly with respect to the pressing direction of the pressing
member 130. This as a result prevents the lens barrel 110 from
rotating about the first guide rod 141 during the vertical
transier of the lens barrel 110.

Since the first and second guide rods 141 and 142 are
coated on the outer periphery with a coating material such as
fluorocarbons and molybdenum sulfides, a low friction coet-
ficient 1s obtained from between the ﬁrst guide rod 141 and
the bushing 143 and between the second guide rod 142 and
the guide protrusions 115. This friction coellicient 1s lower
than that obtained between the output member 122 and the
contact member 116 which are made of ceramics or metal of
excellent friction resistance and relatively high friction coet-
ficient. Accordingly, the power loss of the actuator 120 can be
minimized and the vertical transter of the lens barrel 110 can
carried out more stably.

In addition, the location sensor 160 detects the motion of
the lens barrel 110 which 1s vertically transierred along the
first and second guide rods 141 and 142. The location sensor
160 locates the lens barrel 110 by detecting the detection bar
119 protruding from the lens barrel 110.

While the present invention has been described with refer-
ence to the particular illustrative embodiments and the
accompanying drawings, it 1s not to be limited thereto but will
be defined by the appended claims. It 1s to be appreciated that
those skilled 1n the art can substitute, change or modily the
embodiments 1nto various forms without departing from the
scope and spirit of the present invention.

As set forth above, the invention provides a driving mecha-
nism for transmitting a driving force of an actuator toward a
lens barrel, 1n which the actuator 1s 1n point-contact with the
extension extending radially from the lens barrel and forced
against the extension by the pressing member. The driving
mechanism can be further simplified over a conventional
cam/electromagnetic driving mechanism, thereby further
miniaturizing an optical istrument.
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In addition, the invention can minimize any loss of driving,
force transmitted to the lens barrel subject to transier as well
as any loss owing to frictional force during the transier of the
lens barrel, thereby producing a large amount of displacement
from a low 1mnput voltage and enhancing driving efficiency.

Furthermore, a simple structure of guide mechanism 1s
provided to guide the transfer of the lens barrel in more
precisely and stably, and thus 1mages of more excellent quali-

ties can be produced.
What 1s claimed 1s:

1. A lens transier device comprising:

at least one lens;

a lens barrel having a lens receiving part with the lens
arranged 1n an mner space thereof and an extension
extending radially from an outer surface of the lens
receiving part;

an actuator having a body and an output member provided
at a leading end of the actuator to contact the extension,
the body adapted to expand/contract and bend in
response to an external supply voltage to provide a driv-
ing force necessary for transier of the lens barrel through
the output member;

a pressing member with a free end contacting a rear end of
the actuator to force the actuator against the extension;
and

a guide for guiding the transfer of the lens barrel along an
optical axis,

wherein the pressing member comprises a leal spring to
apply an elastic force to the actuator, the leal spring
having a free end bent outward to contact the rear end of
the actuator and a fixing end bent toward the lens barrel,
and

wherein the pressing member further includes an upper
fixing portion extending at a predetermined length
toward the body from the free end of the pressing mem-
ber to force an upper surface of the body of the actuator
directly downward.

2. The lens transter device according to claim 1, wherein
the actuator comprises a piezoelectric ultrasonic motor hav-
ing a box-shaped body comprising a plurality of piezoelectric
sheets stacked one on another.

3. The lens transter device according to claim 1, wherein
the extension has a contact member 1 a vertical surface
thereol facing the output member, the contact member ori-
ented to contact and mtersect perpendicularly with the output
member.

4. The lens transfer device according to claim 3, wherein
the extension has a recess formed in the vertical surface
thereot to receive the contact member.

5. The lens transfer device according to claim 3, wherein
the contact member has a height substantially the same as that
ol the extension.

6. The lens transfer device according to claim 1, wherein
the upper fixing portion has a bent portion convexed down-
ward from a leading end of the fixing portion to contact and
apply elastic force to the upper surtace of the body.

7. The lens transfer device according to claim 1, wherein
the pressing member 1s formed longer than the actuator.
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8. The lens transier device according to claim 1, wherein
the extension has a guide hole perforated therein to be parallel
with the optical axis, and

wherein the guide has a first guide rod of a predetermined
length 1nserted into the guide hole of the extension and a
second guide rod of a predetermined length with an
outer periphery contacting the extension to prevent the
lens barrel from rotating.

9. The lens transfer device according to claim 8, wherein
the first guide rod 1s assembled to the guide hole via one of a
bushing and an oilless bearing.

10. The lens transter device according to claim 8, wherein
the first guide rod has a center located coplanar with a contact
point where the output member of the actuator meets the
contact member of the extension.

11. The lens transfer device according to claim 8, wherein
the extension has a pair of guide support protrusions project-
ing therefrom 1n a direction perpendicular to a pressing direc-
tion of the pressing member, and wherein the outer periphery
of the second guide rod 1s adapted to contact the guide support
protrusions of the extension.

12. The lens transter device according to claim 8, wherein
the first and second guide rods are coated on outer peripheries
with one material of fluorocarbons and molybdenum sulfides
to minimize frictional force.

13. The lens transfer device according to claim 1, further
comprising a base on which the lens barrel 1s seated,

wherein the base has a first holder fixing the body of the
actuator so that the output member of the actuator con-
tacts the extension of the lens barrel, a second holder
fixing a stationary end of the pressing member and a
third holder fixing a lower end of the guide.

14. The lens transter device according to claim 13, wherein
the first holder has at least one U-shaped elastic fixing piece
supporting a lower surface and elastically contacting both
side surfaces of the body and a holding projection extending,
from a top end of the elastic piece to elastically contact an
upper surface of the body.

15. The lens transfer device according to claim 13, wherein
the second holder has a pair of vertical ribs which are
L-shaped with a gap therebetween so that the stationary end
of the pressing member 1s fixedly nserted into the gap.

16. The lens transter device according to claim 13, wherein
the third holder has first and second fixing holes recerving
lower ends of the first and second guide rods of the guide,
respectively.

17. The lens transter device according to claim 1, the lens
barrel has a detection bar formed at one side thereof,

the device further comprising a location sensor for detect-
ing vertical location of the detection bar.

18. The lens transfer device according to claim 1, further
comprising a housing for protecting the lens barrel, the actua-
tor, the pressing member and the guide from external envi-
ronments.
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